Abstract Regular use of colorectal cancer screening can reduce incidence and mortality, but participation rates remain low among low-income, Spanish-speaking Latino adults. We conducted two distinct pilot studies testing the implementation of evidence-based interventions to promote fecal immunochemical test (FIT) screening among Latinos aged 50-75 years who were not up-to-date with CRC screening (n = 200) at a large Federally Qualified Health Center (FQHC) in San Diego, CA. One pilot focused on an opportunistic clinic visit Bin-reach^intervention including a 30-min session with a patient navigator, review of an educational Bflip-chart,^and a take-home FIT kit with instructions. The second pilot was a system-level Boutreach^intervention consisting of mailed materials (i.e., FIT kit, culturally and linguistically tailored instructions, and a pre-paid return envelope). Both received follow-up calls to promote screening completion and referrals for additional screening and treatment if needed. The primary outcome was FIT kit completion and return within 3 months assessed through electronic medical records. The in-reach pilot consisted of mostly insured (85%), women (82%), and Spanish-speaking (88%) patients. The outreach pilot consisted of mostly of Spanish-speaking (73%) women (64%), half of which were insured (50%). At a 3-month follow-up, screening completion was 76% for inreach and 19% for outreach. These data demonstrate that evidence-based strategies to promote CRC screening can be implemented successfully within FQHCs, but implementation (particularly of mailed outreach) may require setting and population-specific optimization. Patient, provider, and healthcare system related implementation approaches and lessons learned from this study may be implemented in other primary care settings.
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Colorectal cancer (CRC) is one of the most common cancer diagnoses and causes of cancer related mortality among Latinos [1] [2] [3] [4] [5] [6] . Latinos experience a greater burden of cancer disparities, in that they are more likely to have late stage cancers at time of diagnosis which is related to having lower survival rates compared to non-Hispanic whites [7] . Research shows that regular use of CRC screening is associated with a decreased risk of developing invasive cancer [8] and an increased rate of survival [9] [10] [11] [12] [13] . Latinos have lower CRC screening rates compared to non-Hispanic whites, which may explain these disparities [6, 14, 15] .
The 2016 United States Preventive Services Task Force (USPSTF) recommends regular CRC screening for all individuals age 50 to 75, with specific screening guidelines that recommend annual high-sensitivity guaiac fecal occult blood testing (FOBT), annual fecal immunochemical testing (FIT), FIT-DNA every 3 years, sigmoidoscopy every 5 years alone, or every 10 years with annual FIT, or colonoscopy every 10 years [16] .
Evidence-based clinical strategies have been shown to improve CRC screening rates from 10 to 40%, and include: individual (e.g., education), provider (e.g., physician recommendation, patient navigation, or case management), and system interventions (e.g., mailed reminders, decision aides, access to services) [9, 12, [17] [18] [19] [20] . However, many primary care settings have little to no organized CRC screening programs, which require Bexplicit policy in a defined target population with a defined implementation and quality assurance structure, and tracking of cancer in the population.^ [21, 22] Organized screening programs can be broadly categorized as in-reach (i.e., promotion of screening at the point of routine medical care) vs. outreach (i.e., targeting all eligible individuals within a defined population regardless of scheduled visits).
In-reach strategies take advantage of in-person encounters with age-eligible individuals. However, in-reach strategies may be limited in their ability to reach all patients, and especially those who do not utilize care on a regular basis. As such, outreach strategies may be a way for health systems to conceptualize care delivery beyond the clinical visit encounter [23] . There are few randomized trials that examined the effectiveness of either in-reach or outreach strategies for promoting screening that have primarily focused on Latino populations. Few studies that have included some Latino representation have been shown to increase FOBT screening completion from 7 to 35% [24] [25] [26] [27] . The aim of the study was to test the implementation of two CRC screening strategies (in-reach and outreach) in a Federally Qualified Health Center (FQHC) primary care setting without a current organized CRC screening program among a predominantly Latino population.
Methods Participants
From 2014 to 2015, we conducted two separate pilot studies of (1) an in-reach and (2) an outreach intervention for increasing CRC screening. Both pilot studies focused on Mexicanheritage Latino adults receiving continuity of care at San Ysidro Health Center, Inc. (SYHC), a FQHC in the Southern border region of San Diego, California. Within this region, Latinos experience cancer disparities in terms of poor access to care, screening [28] , time to treatment, and survival [2] . SYHC has 12 clinic sites and serves over 90,000 registered patients, most of whom are low income and Spanishspeaking Latinos. In 2015, the CRC screening rate at SYHC was 42.9% [29] .
Participants in these studies included 200 SYHC patients of ages 50-75 years, who were not up-to-date with CRC screening (i.e., verified by electronic medical record (EMR) review and based on either an absence of FOBT or FIT in the past 12 months, flexible sigmoidoscopy in the past 5 years, or colonoscopy in the past 10 years), who were self-identified as Latino, and had at least one primary care visit in the preceding year. Those with a family history of CRC and inflammatory bowel diseases (e.g., ulcerative colitis or Crohn's disease) were excluded as these individuals are at higher than average risk for CRC, and require specialized screening regimens.
Recruitment
In-reach recruitment was carried out in-person by trained promotoras (culturally-and linguistically-aligned lay health educators who are part of the patient care team) [30] in the SYHC clinic waiting rooms at one of SYHC's clinic sites. First, the EMR was reviewed for potential participants who had a scheduled visit and who met eligibility criteria. Potential participants who were aged 50-75 and not up-to-date with screening were approached before their encounter with the primary care provider (PCP). Additional eligibility was verified in discussions with the patient.
The outreach pilot randomly selected and enrolled 100 patients aged 50-75 who were not up to date with screening, (50% insured and 50% uninsured). Given the significant clinical cost associated with screening and treatment for uninsured patients, the rationale for stratified sampling based on insurance status was to understand the needs of those who were insured vs. uninsured and inform the development of scalable infrastructure for delivering screening in similar settings. Given that this study involved no more than minimal risk, a waiver of documentation of written informed consent and Health Insurance Portability and Accountability Act (HIPAA) authorization was obtained for use of the EMR to screen and enroll all study participants. As described below, potential participants were given a research factsheet that included a description of the study and a plan for medical and research staff to view participants' electronic record data for colorectal cancer screening results.
In-Reach and Outreach Intervention Descriptions
The in-reach study was adapted from previous work in the SYHC setting [31, 32] and took place before or after a regularly scheduled PCP clinical visit and consisted of a 10-min one-on-one educational session with a promotora, who (1) reviewed CRC and the importance of early detection, (2) reviewed risks and benefits of CRC screening tests, (3) modeled steps to complete an at-home FIT kit, and (4) gave the patient an at-home FIT kit with instructions. Navigation was provided in English or Spanish, based on participant preference.
The outreach study was adapted from prior work [26, 33, 34] , and consisted of a (1) mailed one page English and Spanish invitation, (2) an at-home FIT kit, (3) FIT completion instructions in English and Spanish, and (4) a self-addressed return envelope.
Both in-reach and outreach interventions were delivered by trained promotoras who utilized standardized patient education materials, handouts, in-person scripts, and phone scripts to ensure fidelity of the interventions. Both in-reach and outreach intervention groups were given a research fact sheet that detailed the nature of the study, voluntary participation, and steps involved in the research. Both interventions were supplemented by a follow-up phone call from a promotora to support FIT screening completion within 1-3 weeks of the initial session or package mailing. All participants had a working phone number on file and had secondary contact numbers listed in their electronic health records in case the primary numbers were not working. Once the participant returned the FIT test and the results were in the EMR, the promotora sent a letter home and alerted the PCP following clinic protocol. If the test was abnormal, the promotora alerted the participant to schedule a visit with their PCP to discuss the results and obtain a colonoscopy referral. The promotora facilitated the colonoscopy scheduling by providing the referral information and emphasizing the importance of diagnostic follow-up. The promotora also monitored results of diagnostic colonoscopy in the EMR and alerted the PCP to any findings.
Data Analysis
Descriptive analyses describing participant demographics were stratified by intervention group. The primary outcome was the proportion of individuals who completed their FIT test within a 3-month follow-up time period assessed by reviewing the EMR for lab results. Data are presented for within-group analyses only, since between-group analyses were not possible due to the distinct sampling and recruitment methods for each group. Secondary outcomes included whether participants receive guideline appropriate follow-up, (e.g., results reporting, referral for and completion of diagnostic colonoscopy after abnormal FIT, and specialist referral if cancer was found). All analyses were conducted with SAS statistical software (version 9.4; SAS Institute Inc., Cary, NC). Institutional Review Board approval was obtained for the study from San Diego State University and UC San Diego. 
Results
Baseline characteristics of participants in both in-reach and outreach intervention groups are summarized in Table 1 .
In-Reach Group
In-reach participants had average age of 58.7 years (SD = 6.3), and most (85%) had health insurance. Most participants were female (82%) and reported their primary language as Spanish (88%) ( Table 1 ). The screening rate for participants in the inreach intervention was 76%. The median time from the inreach visit to having the results in the EMR was 16 days (range 9-32 days) ( Table 2) . One participant had an abnormal FIT test result. This patient received a referral to a diagnostic colonoscopy which was completed within 2 months from referral, and results indicated no abnormality (Fig. 1) .
Outreach Group
Outreach participants had average age of 59.6 years (SD = 6.0) and 50% had health insurance. Most were female (64%) and reported their primary language as Spanish (73%) ( Table 1 ). The screening rate in the outreach group was 19%. Of those who did not return a FIT kit within 3 months, 14% reported that they did not recall receiving the FIT kit mailing and 26% could not be reached by phone. Four of the mailings were returned to the sender. A median of 46 days was recorded from the time the mailing was sent and the result was reported in the EMR (Table 3) . No participants in the outreach group had an abnormal FIT (Fig. 1) .
Discussion
This study took place in a large FQHC that did not have an organized CRC screening program at the time of the study.
Results showed that the in-reach intervention (e.g., point of service in-clinic educational encounter delivered by promotoras in addition to handing out the FIT kit) resulted in a higher proportion completing FIT screening (76%) as compared to mailed outreach (e.g., print media plus FIT kit mailing; 19%) ( Table 1) . Phone reminders were utilized in both interventions that at the time of the study were not part of usual care. Proactive phone reminders are an effective way to help minimize clinic no-show rates and lack of patient follow-up for abnormal test results. These data demonstrate that evidence-based strategies to promote CRC screening can be implemented successfully within FQHCs, but implementation (particularly of mailed outreach) may require setting and population-specific optimization. The distinct recruitment approaches used for each intervention preclude direct formal statistical comparison of these strategies. While patient-level responses in our pilot study appear to be much higher for the in-reach vs. outreach strategy, we postulate that a randomized trial is required to determine the comparative population benefits of these strategies on screening completion, and, based on our pilot work have initiated such a trial (clinicaltrials.gov ID NCT02870049). There are few randomized trials that have focused on inreach or outreach strategies for promoting screening using samples that included substantial (≥25%) Latino representation. For example, Jandorf and colleagues [24] studied the effects of in-reach strategy after physician recommendation for FOBT and/or endoscopic screening (sigmoidoscopy or colonoscopy) in a New York City FQHC setting and found that the in-reach navigation resulted in a non-statistically significant 17% increase in FOBT completion, and a statistically significant 19% increase in endoscopic screening completion.
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Positive (0) Negative (18) Invalid (1) Fig. 1 Primary outcome results by study intervention, N = 200. Among the 100 individuals in the in-clinic intervention who completed the FIT test, one (1%) was positive. A diagnostic colonoscopy was completed after 2 months, and it was declared normal [25] [26] [27] . Our study was based at an FQHC serving a population of predominantly low-income Latinos in the border region of San Diego, California, most of which were women participants, which may limit the generalizability of findings to other geographically distinct Latino groups, non-Latino populations, or those with higher SES. This particular FQHC currently has 90,000 patients. Nationwide, FQHCs serve over 21 million patients annually, of which approximately 5 million are uninsured. Methods that work in this FQHC may be disseminated to other FQHCs serving similar low income Latino populations [35] . This study only utilized recruitment and study-related data from the EHR, without self-report data, and thus was limited in terms of being able to analyze patient-level mediators to CRC screening (e.g., cancer knowledge, beliefs, and health behaviors [31, [36] [37] [38] ). Time constraints limited our ability to assess CRC screening beyond 3-month follow-up. Selection bias may have influenced recruitment for the in-reach intervention because patients who were in obvious distress or pain were not approached. Implementing the interventions in tandem limited our ability to truly compare the two interventions directly. In addition, the clinic only offered stool tests or referrals to specialty screening for CRC, which presents barriers for uninsured patients. These barriers were minimized by the study covering the FIT costs and the development of a partnership with a local charity care network that provides screening colonoscopies at no cost for uninsured patients and linkages to treatment.
Conclusion
Regular use of CRC screening increases early detection and reduces the morbidity of late-stage diagnoses. This study demonstrates that evidence-based CRC screening strategies can be successfully implemented in FQHC environments and thereby have great potential to reduce disparities through dissemination in the national FQHC and FQHC-look alike nationwide. Future studies are needed to assess long-term outcomes of clinic-based CRC screening interventions within the context of the patient-centered medical home. 
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